Estrogen regulation of tissue-specific expression of complement C3.
The administration of estradiol to immature rats results in the increased synthesis and secretion of a 180-kDa protein, composed of 115- and 65-kDa subunits, by the uterine luminal epithelial cells. A monoclonal antibody against the 180-kDa protein was utilized to isolate the corresponding cDNA (LE-1) from a rat uterine luminal epithelial cell cDNA lambda gt11 expression library. This LE-1 cDNA was sequenced and shown to be homologous to complement component C3. The sequence was approximately 81 and 90% homologous to human and mouse C3, respectively. The LE-1 cDNA sequence was homologous with the 3' portion of the C3 mRNA containing the alpha subunit (115 kDa). Uterine mRNA isolated from immature rats treated with 1 microgram of estradiol for 24 h demonstrated a 25-fold increase in the concentration of a 6.0-kilobase mRNA by Northern hybridization with either LE-1 or authentic human C3 cDNA probes. To further examine the possibility that the estradiol-regulated secretory protein was C3, an aliquot of radiolabeled media protein from control and estradiol-stimulated rat uteri was incubated with goat anti-rat C3 antibody. The immunoprecipitated radiolabeled protein from estradiol-treated animals was increased significantly (p less than 0.01) compared to media from control animals. Analysis of the immunoprecipitated proteins on nonreducing sodium dodecyl sulfate-polyacrylamide gel electrophoresis revealed a single protein of 180 kDa from estradiol-stimulated uterine media, whereas no detectable proteins were immunoprecipitated from media obtained from control uteri. Also, when the immunoprecipitated protein was reduced (20 mM dithiothreitol) it dissociated into two subunits of 115 and 65 kDa. Immunohistochemical studies demonstrated the presence of C3 only in the epithelial cells of estrogen-stimulated rat uteri. In addition, the estradiol-stimulated mRNA was only detectable in uterine epithelial cell RNA. Analysis of liver RNA demonstrated a 6.0-kilobase mRNA, as in the uterus, when hybridized with LE-1. However, unlike the uterus, its concentration was not influenced by estrogen administration with up to three daily injections of 100 micrograms of diethylstilbestrol. Based on biophysical, DNA sequence, and antibody data we conclude that rat uterine epithelial cells produce C3 in response to estradiol whereas the expression in the liver was not modulated by estrogens.